We recall the anyonic algebra looking like a symmetry describing d-dimensional system discussed in [1] and the deformed C λ -extended Heisenberg algebra given on 2d noncommutative space. By using the quasi-particles operators and the associated algebra the quasi-particles ω ∞ algebra is constructed.
Introduction
The terminology of w ∞ algebra is used to refer to a wide class of higher spin algebras in two dimensions as a particular generalization of the Virasoro algebra [2, 3, 4] . Thus, in this work, we will look for a w ∞ symmetry describing 2-dimensional (2d) particles system living in non-commutative space. This system consists of quasi-particles, as we suggested in the reference [1] , being excited particles, such that the excitation is refered to the dimension of the space in consideration.
The important result we found in [1] is a symmetry describing anyons [5] based on the redefinition of the annihiliation and creation operators and the fundamental algebra underlying the non-commutative geometry [6] . In the case of the statistical parameter ν ∈ [0, 1], we gave the anyonic algebra realized as a deformed version of what is known in the litterature as C λ -extended Heisenberg algebra [7] . This letter is organized as follows: In section 2, we give a brief introduction on the redefined non-commutative geometry and the construction of the 2d particles algebra generated by the quasi-particles operators propossed in [1] . In section 3, we extend the commutation relation between the annihilation and the creation operators to higher orders and then we introduce new operators in terms of quasi-particles operators generating what we call in this work quasi-particles w ∞ algebra.
Two-Dimensional Particles Algebra
In this section, we review the construction of the anyonic algebra [1] based on the new re-defnition of non-commutative geometry and the statistical properties of space.
By considering models with a physical time, the non-commutative Minkowski plane was investigated in the context of non-commutative geometry in [8] , in which the spacetime coordinates satisfy
with ǫ ij is an antisymmetric tensor. In the references [9] , it was found that at a particular low-energy limit of string theories, the θ ij is related to a constant antisymmetric background field B ij in the presence of a D-brane. Later, in the reference [10] , it was found that the Quantum Hall Effect is ultraviolate divergent and in [11] with non-commutative time such field theories violate unitarity and causality. But with commutative time we don't have such difficulties. Similarly, in quantum mechanics, no principal problems arise.
Then, in 2d space, the non-commutative geometry is defined by the coordinates x i , the physical time t and the corresponding derivatives (which act via the adjoint action) ∂ x i = −ip i (p i is a momentum) and ∂ t satisfying the algebra
By considering 2d harmonic oscillator which can be decomposed into one-dimensional oscillators. So, it is known that the algebra (2) allows to define, for each dimension, the representation of annihilation and creation operators as follows
with µ the mass and ω the frequency. These operators are generators of Heisenberg algebra defined by [a i , a † i ] = I. In the simultanuously non-commutative space-space and noncommutative momentum-momentum, the bosonic statistics should be maintained; i.e, the operators a † i and a † j are commuting for i = j. By using the above notation, we see that the deformation parameter θ satisfies the condition
In [1] , the non-commuative geometry is essencially refered to the statistical properties of the space. So, it is defined by the coordinates x i and the momentum p i satisfying
and for i ≤ j we have
with
ν ∈ ℜ is a statistical parameter and ± sign indicates the two rotation directions on 2d space. θ is a non-commutative real parameter. Now, we suggest an excitation along the momentum direction in the phase-space. So, we consider a unitary operator ξ i as excitation operator commuting with the coordinates x j , ∀i, j. Thus, we define the annihilation and the creation operators on 2d space as excited operators
We define the excitation operator in terms of statistical parameter ν and a hermitian operator K i as follows
We think of the suggested excitation as a phenomenon caused by the statistical properties of the non-commutative space, in which the particles are described by exotic statistics or called intermediate statistics [5] . This excitation will lead to a non-ordinary interaction. We call it a comparison interaction, statistical interaction or topological interaction since it is due to the dimension of space as we will see in the next section.
The algebra (4-5) of non-commutative geometry leads to the following deformed Heisenberg algebra
with I is the identity. The obtained algebra describes a system of quasi-particles living in 2d space, which is called anyons.
On other side, This algebra looks like a d-dimensional particles symmetry and as extremes we find; If ν = 0 we have χ = 1 and ξ i = ξ −1 i = I so the operators of (7) define the bosonic algebra and for ν = 1 we have χ = −1, and ξ i +ξ 
Then the fermionic algebra is refound. For arbitrary real number of ν the symmetry is anyonic algebra. Now, by applying the Taylor expansion to ξ i for ν ∈ [0, 1] the algebra (9) will be seen as a deformed C λ -extended Heisenberg algebra. The first commutation relation of the algebra (9) becomes
where
with m ∈ N is even and n ∈ N odd such that n, m ≤ λ − 1 with λ ∈ N by imposing
The coeffecients κ ν,ℓ and κ ν,k are given in terms of statistical parameter as follows
Then, the last two commutation relations of (10) become
Now if we pose
with N i is the number operator satisfying the following relations
Thus, It is easy to see that the obtained relations (11), (13) and (14) define a Deformed C λ -Extended Heisenberg Algebra on 2d non-commutative space, where C λ is a cyclic group
3 Quasi-Particles ω ∞ -algebra First let us extend the commutation relation of (11) . For any order β of b † j we obtain the following extended commutation relation on non-commutative space
, and the powers of K i are odd in the first sum and even in the second. Now, as a generalization of (15), for any order α and β of b i and b † j respectively we get
with q = e −2π λ and according to (15) the operators G [η] ij are defined by the following relation
here we recite some of them, since the calculations are long and complicate for the orders 9 < α < α − 5,
Thus, in terms of quasi-particles operators (7), we define the following generators
By using the commutation relations (16) and the definition (17) of the G 
where the notation G ii(s) indicates that the parameter q in the expression of G
ii becomes q s .
The relation (19) defines a new algebra, let us call it Quasi-Particles ω ∞ Algebra characterizing the non-commutative systen consisting of 2-dimensional particles known as excitations or anyons.
To summarize, we say the aim of the present letter was to construct a w ∞ symmetry characterizing the two-dimensional particles system. We first discussed the algebra associated to this kind of particles called quasi-particles or anyons (In the Laughlin's theory [12] they are excitations on two-dimensional space with fractional statistics) by imposing an excitatation along the momentum direction in phase-space. Then, the quasi-particles algebra is given as a deformed C λ -extended Heisenberg algebra and by using its generators we defined a new operators (18) satisfying the commutation relations (19) which define the Quasi-Particles w ∞ Algebra.
